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awphack testi: « Through parameter~ entered during the confi« 
Modem loupheck testing can be ~lected. If neither were seiecied. thi. © 
hut the letter will til) be typed. : 
Local Modem Loupheck Testing: \ ~pecial cable ha~ been in~talled 14 al 
transmit signal to put the modem in local loop hack mode fur cable and 
Cable Loophack Texting. If Cable Louphack »a~ selected. you must -uppl> 


& 
= 
= 


G. DZ11 device texting. Controller and single line errors are recorded on the 


if a DZ11 of DUPI1 fails. the texting continuc~. However. the fact that « 
have failed i> indicated on the conwle terminal. The follov ing indicate~ t 
internal loup testing but passed loral modem loop hack te-ting. 


ZY XWVUTSRQPON MLA SI 
OHGFEDCBA B (The “© indicates the first device } 


USER’S GUIDE 
AC-T089B-MC 


The aiwre condition would be printed if the DU P11 wax et to a vector ad 
in the confizurativn table. The next crample indicate a failur 

internal and local modem boop bach. 

ZYXWVUTSRQPONMLEAJI 

1 

IGFEDCBA B (The “17 indicate the second device.) 


The next example shows the printout that would occar if the first and t 
ZY XWVUTSROPONVLAJING 
0 


2FEDCBA B 
(The “O~ indizate~ the first device and the ~2~ indicate~ the third devicr 


Configurable Diagnostic System Package 
For SGB F, Line chuck testing. This verifie~ that the clock ix operational. 


E. First device boot ROM. CRC check. This test calculate~ the CRO on the 
verifies that it matche~ the CRC stored in the ROW, 


Dy Diagnestic testing complete. 
GC Printed to maintain the ~equence of the alphabet. 
B. The TU 38 monitor is in the proces. of writing the statu table containin 


if ans TUS8 error occur~ contra will be transferred to the first hoot R« 
acters will nut be printed. 


Diagnostic Engineering, Merrimack 





As Indicate the transfer of cuatrul to the first device bout ROM (aermalls 
will bring up the customer operating system ~ofte are. 


(xpace)*: This is the revision level of the diagne-tic package. Refer to \ppe 
«ion level and the change~ made to each revision. \ppendix Da 
verifying the revision level in the event the diawmetic dors not « 








SOSEHSOS SESS ESEOOSSEEOHSASOESEEHSESSSHESHSHSHHSHSSSHHASSSSHHSSHHSHEHSEHAHSSSSEKesessssseessesesegese 


Ist Edition. June 1982 
2nd Edition. December.1982 


REhSESSSCEREDERSEHESSESASSHSSHSASHEHRECEEHASSESSHSHTHHHHSHHEASHSAHOT HSS HSSGeseagessesageegoesaoaser? 


Copyright © 1982 5s Digital Equipment Corporation 
Ali Righ.s Reserved 


The materia! in this manuai 1s for informational pur- 
poses and is subject to change without notice. 


Digital Equipment Corporation assumes fo responsi- 
bility for any errors which may appear in this manual 


Primed nl SA 


The following are trademarks of Digital Equiprrent 


Corporation. 

DIGITAL DECsysiem-10 MASSBL'S 
DEC DECSYSTE™M-20 OMNIBUS 
PDP DIBOL os $ 
DECUS EduSvstem RSTS 
UNIBLUS VAX RSX 
DECLAB MS IAS 


MINC-1! 





:, 
CONFIGURATOR PROGRAM DIALOGUE i 
:, 


The program will identify itself by printing “(DSP Configurator Program 
bles required to run from the TUS. The program will then print “Loadin: 
the TUS. After the tables are loaded the configurator will ask questions al 
gured. Anvwers are either “YES NO. wctal numbers. of selecting the de~ 
riage return “<CR>™~. All input» are terminated eth a carriage return. ~ 


The DZ11 and DUP11 device and vector addrewe~ used in the prompt~ a: 
number of devices. and according to the UNIBUS floating addre~ and vect 
of multiple devicen. the addres and sectors must be ~equential. 


The following ix an example diablo. 

1). Boot the RAS0 after running diagnostics? (¥ ‘N.<CR>=Y) 

(This question in coriunction with que-tiun 2 allow ~ field service to cont! 
“no” answer is For Field Service Use ONLY.) 

9). Boot the TUSS after running diagnostics? (Y/N.<CR>=Y) 

3). Do you want to answer the configuration questions again ° (Y N.<( 
(Thix question allows the wer to change the parameters of question 
rean<wering all the question-) 


1). Eater CPU type. (11/44=1, 11/24=2, <CR>=11) 44). 





C = No memory inztsiled in this slot. 
CPU Backplane slot #09 (03 if 11/24) 





CPU slot #10 (64 if 11/24) 
CPU Backplane slot #11 (05 if 11/24) 
CPU Backplane slot #12 (06 if 11/24) 
At least one memors type must have been selected or the wer will! 


6). Is there a UDASO on the target system’ (Y/N. <CR>=Y) 

(If the answer te this questiun in “N™ the next 3 questions are ~kipp 
7). Enter the UDASO device address in octal. (<CR>=172150) 
&). Enter the UDAS®O vector address in octal. (<CR>=154) 


9). How many RASO's on the UDASO? (OCTAL. <CR>=1) 
(Two R.ARMs can be connected te one UD AGO) 


10). How many DUP11's on the target system? (OCTAL. <CR>=1). 
(Maximum of 16 allowed.) 
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Section 2: System Fault indication ........0ssssseeees sevccecccenes secccesesesessseseees® 
Section 3: Test Package Configuration Procedures .....00cceccccceccesccescccssesecessee 
Section 4: Status Table Definitions ......cccccccccccccccscccccccsscssesessssssssenssss WO 
Appondiz A: Event Descriptions ......cccccsscecsas eccccccccccccccscccccccccscceccoes OS 
Appendix B: Configurator Program Dialogue .......cccecsccssscsscccsesccsssssccsscsses OS 
Appendiz C: Configurator Program Errors ......csccccsccccesccccccecccescssssssssesess OD 
Appeondiz D: Revision Numbers .......-.-.++-- TITTTTTITITITITTT IT 
Appendix E: PDP 11/44 Switch / Jumper Configurations ........ ecccccccscscccsssosescocs BY 
Appordiz F: POP 11/24 Switch/ Jumper Configurations ....6--sccesssccsssessesessesssee ee 
Appendix G: SGB Boot ROM installation for PDP 11/24 and 11/44 .....ccecscecccssccseses BO 
Appendix H: POP 11/44 Diagnostic ROM Failures ...... WETTTTTTITITT ITT 


Aopendixz i: PDP 11/24 Diagnostic ROM Failures @eeeeeeeceeeeeeeeeeeeeere eee eee eeeneeeeeee 27 





11). Enter the first DUP11 device address in octal. (<CR>=160850), 
(Addrensex are sequential.) — 


12). Enter the first DUP11 vector address im octal. (<CR>=310) 
(Vectors are sequential.) 


installed in the system can be individually selected to rus th 
ae for running the test is answered positively.(“Y~). you will b: 


i 





ii 













i 





for DUP11 #xx? (Y/N, <CR>=Y) 
DUP. xx= DUP number) 


j 





| 
i 





7 





; 
i 


14). Bow many DZ11's on the target system? (OCTAL, <CR>=3) 
(Maximum of 16 allowed.) 


15). Enter the first DZ11 device address in octal. (<CR>=160110) 
(Addresses are ) 

16). Enter the first DZ11 vector address in octal. (<CR>=320) 
(Vectors are <equential.) 

After the abuve questions have been an~wered the program will print 2 cw 


For example: 
(nee next page) 
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INTRODUCTION *. 


SGB system comes with its own Self Test Package. This package allows the user to verify that the 
oan ae in operating properly. Built into this package is the ability to configure the number uf 
devices. and type of CPU supported in thix diagnostic package. This document describes the Self Test 
Package. It ix divided into three sections: 

1. Normal Operation 
2 System Fault Indication 
3. Test Package Configuration Procedure 
COMPOMENTS: 
The SGB System Test Software Package consists of three parts: 


ROM diasnosties that will provide basic CPU and memory tests before booting. (reading in) the 
TUS8 tape. (The TUSR cartridge is normally left installed in a drive in the user's system). 


> The TUSR monitor will load and run extensive CPU, memory. and device diagnostics. Test cover 
age limited to all accessible hardware that requires no external operator setup. 


3. Customer system software Lipon completion of the testing. the RASO (disk) will be addrewed 
and the system software be luaded and started. 


The kit number containing the TUSS and this document is. ZJ351-RG 


The ROM part numbers are: 
1. 23-473A9-00 
2. 23-971A9-00 
3. 23-97519-00 
The TUS8 part number i~ 
BE-TOS1B-4C 
EVENT INDICATIONS: 


ystem text completion is indicated by printing the alphabet in reverse order on the console 
aoe ten exadar tous peuaiitn tn 0 cinpaster being printed on one line, starting with the letter “Z" 
and ending with ~A~. In the event of a failure the last letter printed will indicate where the failure hax 
occurred. 





<< oe ee ee 3 6 eS SS Se SS Se ee eee + 
1 OPTION | BUS ADDRESS | VECTOR | 
[| SERS ESSE SSEESSESSSSESSTSSSHSSSESSSSSESTH= | 
y CPU TYPE = 11/44 i 


1 TUS8-Es 1 176500 ' 300 ~=(C 
""GpriON | BUS ADDRESS | VECTOR | LOOPEAD 
| puts | "yeo0so. | 3101~~—~ CA 
\ puta | 460060 | 3201 
(pean \ 460120 tS tS 
"ben eon30 tS 
' pat | ye0180 | ~~«380 | 
!  upAso | 472150) 
wa t—-)  . ) 
"SpriON | CSR ADDRESS | VECTOR | SLOT 
\eimeCNSCavanoo tae tO 
. enw lec Guteri  t a 
Me semets * it 
“~etisnm=—_2 it 0 


To verify that the configuration ix correct. and write the file on the T' 
question~ 


13). Is this configuration correct? (Y “N) 
(If the answer to thix question is ~N~ the program will clear the curre 
start all over with question sumoer 1.) 


11). Write configuration on master tape in drive X° (Y N) 
(Where “X™ is equal to 0 or 1. If the an«wer to this quextion ix ~)~ the | 
ten to block 2 on the tape and outputs continec at question number 3) 
printed. NOTE. If the master tape ix configured. the program <tep-. ( 
“Operation Compiete™.) 


15). The Configurator Program was beaded off the Master tage in drive 
Master tape is in that drive. Type a carriage return when ready: 
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DEV :CE ISOLATION AND SYSTEM CONFIGURATIONS 


The following table list. the Field Replaceable Unit (FRU). to whieh the test package will isolate 


failures: 


@ il thand 1) 21 CPU with two on board SLU» (console and TUS8) and W9312 Boot type 
ROM. 


@ VSI) up to four memory modules. MSIL-PB for 11 ti and iT 21. VMS11-MB for 11 tiand 
VMSit-LD for 11 21. 


@ 1Z-11 8 line a-sachronou- multiplexer communications option. (may vary per »y~tem. | 
ma\). 


@ PUP-11 ~ingie channel medium speed sv achronous serial line communications option with 
local loophack thru the modem. Loophach can abw be achieved by using a cable loopbach 
cunnector. 


@ LD \- dix controller which interfaces the unibu~ with up to 2 standard disk iaterface 
dixk drive~. The UDA-50 Contains self-test diagnostics in microcode. 


@ RARO di~k drive contains self-test diagno-tics in microcode. 


@ TUS 256hbvtc drive tape man~ storage device. Contains self-test diagnostics in 
microcode. 


@ Con~wle interface. 





11/44 pz11 
OR (1-4) - 
11/24 
CODEX 
ROM CPt — 
DIAGNOSTICS 


TUS8 BOOT ROM 
FOR UDASO 





Fivure 1.0 Svstem Block Diagram 


Pir-it ti hea. Vsii-VB WOS memory. 
Prt) 2the- VSII-LD VOS memors. 
PP-1) tland 11 21 mas have WSIL-PR WOS memors 





for copy te drive X —. 
ig a Me 


11). ee tance should be wound and resound to retension the tape. Thi mars 


to notify the user of the proces.) 


1 Notification to the exer of the rewind in proxrem.) 


19). Load 0 write enabled cartridge into drive 1 and type # carriage revure. 


in prectes. 
at eee 


a _—- , 1b If the master tape was configured. this bs the | 


gram will just execute a ~ell branch.) 


anether ? (¥/N> 
22). De 708 want eth guration ts -Y™ the next question is printed. Itt 
cram will print “Operation complete” and then execute « self branck. 


not be asked if s master tape wax configured. 


Wi the next tape have the came 
2 of the anower -Y-. prompt number 16 
as desired. Uf the answer ix “N~. the configuration 


with qsestion number 1.) 
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The tent packaxe is intended to he uxed privr to busting the system noftware. This ix accom 
plished by installing confixured tape cartridge in either drive and hooting the ~s-tem. 
Standard SGB systems have the xpecial SGB ROMS installed to perform some testing and 
then hoot the TUSS. The following ix an example of the printout on the console of a 
PDP-11 21 after running the diagnostics error free: 


ZY NOO2000000W V UTSRQPON MLAJTHIGFEDCB \ B 


The number printed between “\~ and “W". (octal) will have the value of the last memory 
address found plus 2. This ix printed from the CPU diagnustic KOM. 


To run the diagnostics on the RAO. the RUN. STOP switch on the front of the drive MUST 
be in the RUN position. (pushed in). If the «witch is not in the RUN position the diag nuntics 
will fail in the RARO testing and the operating system software will not be buuted. The port 
select «witches must abu have one port selected (A or B). 


When the DZ11's are tested. data is sent to the USER'S TERMINALS. This will cause rar 
dom character~ to be printed on any devices connected to the DZ11. If this iv not desirabic. 
any device~ connected to the DZ11's should not be powered on during the testing. 


To bs pax the self-test diagnostics remove any TUSR cartridges from the drives 6 and 1. If ne 
tape is found. the R ASO will be hooted. 


\ \NDP+ TUSS tape cartridge can be houted bs replacing the SGH tape cartridge with the 
\ADP + tape. 
SECTION 2 


SYSTEM FAULT INDICATION 


sestem failure~ are divided into two catexories. These are “Fatal Errors” and “Solt Errurs”. 
Futal Errors are classed am fault~ that would prevent the SG system witware from operat: 


ing -ucce=-fully. Soft Errors are recorded on the TUS8 diagnostic cartridge for the operat: . 


ing <ystem to review. If a Soft Error occurs. texting continues. It ix abo indicated on the 
console terminal as an indication to the user. 
The fallow ing i- an example of a Fatal Error indication: 


ZYAWVETSRQPONM 
ERROK 








The following ix a list of errors printed in rexpunse to improper wer re~pet 
The first lixt is the input or operation errors that will loup on the question be 
ix currected. The error mewage printed ix in “quotes” and the explanaly 
(parenthesis). 


number of devices exceeded.” 
(1 or 2 for the number of RARO's or 1 to 20 octal for the number of DZ' 


@ “Not en octal number.“ 
(Number rexpon- contained an * or a 9.) 


Response” 
(Response dor» nut mean anything. Le. numbers or punctuation in: 


@ “No Detaults Allowed. Please input proper response.” 
(printed if a question that dors not have 2 default answer wax not Kivi 


© -*°*Ne memory selected. Please select the correct amount of memory’ 
(This ix typed if the user typed ‘C as memory chuice for all four memo 
ery slot mut have memory.) 


@ “Invalid device address” 
(Device addres typed in by the user wa> not within the valid octal r 


@ “Invalid vector address™ 
(Vector addrex typed in by the wer was not within the valid ortal ra 


© “Load a WRITE enabled MASTER tape into drive X and type carving 
(This message i printed when the Master tape was selected to be conf 
ha~ heen removed. ~\~ ix equal to 2 @ of a 1.) 


© “Lead a write PROTECTED MASTER tape in drive X and type 8 cal 
(This is printed when a blank tape. i> to be configured and the Master | 
ix equal te a 8 of a 1.) 


© “Please type 2 “Y" or “N™ followed by « carriage return” 
(This is printed if the first character uf the response to a “yen”. “Re: 
prompt wa- anything except a ~¥-_ “No. or a “car-iage return”. The 
reprinted after thix me~agr.) 


@ “Cartridge write protected.” 
(This error could occur for questiua 15 of 16. The cartridge bax 2 © 
recording. Move the switch in the direction of the arrow. If the »wite! 
tridge away.) 


@ “No cartridge in drive X.~ 
(Where \ = Oor 1. The program sill not continue until cartridee i- 


will be reprinted.) 
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This example indicates a data or addre~-ing failure in the third memory, module. 


The following ix an example of a Soft Error indication: 


ZY N\WVUTSRQPONMLASI 
OUGEEDCBA Bb (The “0” indicates the first device.) 


This example indicate> a failure while testing the first DUPII. Note that testing continues to 
completion. 


FATAL ERRORS 
@ CPU failures consisting of. Instructions. Stack processing, etc. 
@ Memory failure including: Cache and memory management. ECC or parity memory howic. 
@ UDA50 disk controller failures. microdiagnestic and maintenance. 
@ IANO dixk drive failures. microdiagno-tic and maintenance. 
@ System conwle interface failures. (Limited to internal loop and bit function failures) 


@ All other errors not “soft”. 


@ PZ11 failures. Thi~ include everything from dcad lines to nonexistent deviers. The fail 
ure will be indicated on the console but the testing will continue and the ~s-tem ~ofltuare 


will be bucted. 


@ Pt P11 failures. Thi- al-o includes es erything from dead lines to nonviintent devices. The 
failure will he indicated on the con-wle but the testing will continue and the «)-tem salt- 
ware will he hevted. 


@ Data blocks read off the TLSS with retric~. 
Refer to \ppendix \ for detailed ~ubte>t descriptions. 


It must he noted that a CATASTROPHIC ERROR could cause the entire system to hang or print the 
“ERROW” me-saue during any of the testing. 








POC «Meee PS eee 


prevent and write protect. If « data check error occur- thix me~-aue i 
FATAL ERROR. Execution of the program stop-. 

© “Data check error on drive X~ 
(Where X = 0 of 1. This i» a FATAL EKROK. Thix me~age indicaic~ a 
read or write verily operation. Since the problem could be with the mar 
user ix notified of the drive in error. After printing thix me~seve the Fa 
and execution ix stopped.) 


When the texting is completed. the last letter ix printed. (~\~) fullowed by 
siun level. The following example ~how ~ thin. 


ZYXWVUTSRQPONMLKJINGFEDCBA B 


The letter B in this case corresponds to the following number that i- © 
tracking. 


Media identifier = CAM. BBO 


A Previow. revision of thin tent package ued number~ instead of etter. 
«tware typing: 
ZVXWVUTSRQPONMLAJINGFEDCBA 3 


The revision level of the SGB self text package can be verified without rus 
can be done by following the procedure for “Reconfiguring \ Cunfigered 1 
tor proxram print» “loading table» _.~. and alter the table~ ar. loaded. the 
revision letter of that package. 





TEST PACKAGE CONFIGURATION PROCEDURE 


The configurator proxram allows welecting the number of devices. addres. and vector. and type of 
CPU. supported in thix diagnostic pachaxe. The configuration information is then written onto the 
tape. The tape could be for thir »ystem or another system. The program supports using one tape &» & 
master and copying the configured diagnostic to another cartridge if two TUSS drives are av ailahle on 


the ~)-tem. 


COMFIGURING A TAPE: 


The following are the steps required to ins ohe the configurator program. 
1. Install the SGB test cartridge in the TUS8. drive zero. 
> Reot the SGB system test tape using the SGB boot ROMS of ans standard TUS bout. 


$. The program will identify itself and prompt for infurmation. 


If the tape hax not been configured. the configurator program is invoked automatically. after printing 
the letter “U". Hf the letter “T> is printed alter the letter “LU refer to the section. “Reconfiguring 4 


Configured Tape.” 
For detailed description~ and example of the Configurator program prompts. refer to \ppendis i. 


The cunfixurator program requires a minimum of the following tu configure tapes: 
@ PDP itor PDP 21 CPt 
@61 KB MOS Vemors. 
@ TU 5S tape drive. 


If the confizurater ix going to be used to cops the master tape onto new cartridges the system must 
have 2 TUS drives available. 





depends = 


PoP 11/44 Switch Jumper Configuration 


To wlect the PDP-11 11 to bust. or power up. te the ~econd device bent-trap | 
tien selected. the switches mast he set on the C1 mudule~ a> folkre -: 


@ To enable powerun hoot. CPU control St must be ched. on”) Thi- 
MiO%, mudule. 


© Tu enable the internal busting of the PIP 11 11. (as opposed to a WS! 
E282 must be chaed. (“om”). This switch is lorated om the MiM8% mudull 


© To enable the upper addrew bit~ tv bout to the selected device ROM. 
TTIKXX) UBI «witch ED*1 must be open. (olf). Thix ~eiteh ix borat 


© The lower 2 digits of the bout address mut be =rt to the secund device IS 
201. The switch ~etting~ on the UB! E23 thre F2*-10 are a~ follwe ~ S 1. 
S> thru S&. and S10 = “OF F™ = “0. Thi vield o tunt addres of 7732 
ated on the M7098 module. Consult sheet KF 11 of the M7095 madule in 
a table of switch settings. or PDP-11 11 <ystem wer guide chapter 3. 
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RECONFIGURING A CONFIGURED TAPE: 


1. Boot the tape using the SG boot ROMs or any standard TU58 hoot. ¢The diagnostic will print the 
reverse alphabet and start testing). 


® AFTER the letter “S” ix printed and BEFORE the letter “I~ is printed. halt the processor. The time 
span hetween the-e characters is greater that 1 minute. 


9. Next. start the program running at address 2000 octal. (using ODT). This will invoke the configure: 
tor program and the tape can be reconfigured. For # description of ODT refer to the system users 
wuide. 


1. The program will then print “initializing ....". The program has to initialize the TU58 controller 
— sax in the process of reading the diagnostic package off the tape. This operation taker 
about 29 seconds. 


5. The configurator program will then identify itself and prompt for input. Refer to Appendix B for 
detailed de-criptions. 





The following i~ a list of jumper and «vitch configuration= that are requires 
the TESS tape drive. The jumper and ~« itch configuration table~ are loca! 
M700 madule in the customer print ~t. . 
Jumpers: 


@ V3 installed. indicating that the TU 58 receiver error bits are enabled in 
renister. bit« 12-15. 


@ W 1 installed. allows the rradinu of the receiver error bits. cor bits Dl 
receiver buffer. 


@ W 10 installed. indicating that the TL tran~mitter -tatu. register brea 
he set and cleared. 


@ WI) removed. indicating that the Tl + parity detection and generation 
error bit will remain clh-ared. 


@ W12 and W13 removed. indicating that the character leneth for the Tl 
switches: 


@ To «1 the TU receiver ana tran-mitter ~peed to 9600 haud -rt the fool 
to “OF F> and »witche~ E7-25 ts “ON”. 


@ Set switch E7-7 to “OF F™ for 2 stup hit» at § bit characicr. 
© To enable the internal decade of the TUSS addrew ~witch E791 mast b 


@ Tw set a TUS verter of 300 the follusing ~witehe~ are wet. ET93.6.0> 
“ON”. 


@ To ~t a TUSS addres~ of 77600 the following ~witehe> are ~t. I 
E70-1.6.3.9.10 te “OFF”. 
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STATUS TABLE DEFWHTIONS 


The status table containing a record of soft errors that occur during the testing is stored in block 1 on 
the TU 58 cartridge. This information can be read hy the operating system after startup. After reading 
the information the opcrating system must initialize the status table by writing the identification code 
in the first word. (2 bytes) onto block f on the TUS. This resets the soft error information to zero for 
the next diagnostic run. 


The following are the definitions of each word in the status block, 


Thi~ contains the SGB identification code. The value is 11102 octal. This transforms to 2 ASC ii char 
acters. "BB". After the operating <y-tem ha read the status block this word must he written. (2 
bste transfer) to initialize the the status block. If this operation ix not performed and the diagnus 
tics were not inveked on the next boot. it would appear to the operating system that the diagnostic» 
had been run. 


WORD Lh 


The high byte contains a “null”. (000 octal) and the low byte contains the revision number. Refer tw 
Appendix D for the revision number. This corresponds to the revision number printed after the let- 
ter “A” before the operating system is booted. 


run or the status table could not be written onto the tape. This word containing a 100006 octal. indi 
cates diagnostics have run with no soft errors detected. ( 200 octal in this location indicates waft 
errurs. To determine what devices failed. the rest of the words in the status table must be examined. 


Some uf the following status words are represented by a “hit mask”. A “1° ortal in this location 
indicates the first device in error. \ “1° octal in this location points to third deviee. A "5" octal 
indicate~ the first and third device have errors. A ~100000" uctal points te the sixteenth device 
failed. Any bit set in these words sets word 9 to 200 octal. indicating a soft error. 


This location contains the bit mask of the failing DUPI1. This 16 bit word allo.» the logging of un 
te 16 DUPITs in error. 


WORD 4 


This location contains the bit maxk of the failing DUP11 loop back test. Thene bits correspond to the 
16 DUP II's in word 3. 


Thix location contains TUSS soft error information. The low byte of this word contains the drive 
number on which the soft error occurred. This can be a zero or @ one. If the high byte contain a 
zero. this indicates no soft errors. If the high byte contains a one. this indicate» read operations were 
successful. but with retries. This indicaies dirty head» or a worn cartridge. 





Append. F 
POP 11 24 Switch Jumper Conteurat:on. 


To select the PU 11 21 te dent oF power up to the second device hoot-trap me 
wlected. the jumper~ on the CPT module. ( V7133) must he ~t up a~ follow ~ 


@ Jumper W2 in. for tent on power up from power fail. 


@ Jumper W3 wut. dixallos ing a halt instruction to he executed in kernal mm 
in and an error occurs in the CPt diaxnemtic ROM during testing. th 
console ODT. 


@ Jumper W11 in. Ket addres on power up to 16.0000. Console ROM then | 
Vap module indicating hoot to ~ccund device. 


To select the PDP-11 21 to -tart execution at the second boot device the ~¥i 
Module. (M7131) must be set ap ax follows. 
@ Tw select the 11 26 te hunt 2 devier. et S1="OFF™ at location Eo. 


@ Te ~elect the heat ROM-~ readcble. ~t S2= "CN" af location Es. Te alle 


S6:18 huwt ROMS the boot ROM. must be readable. The SG:8 teat KOm- 
verification before tran-ferring control te the ~ccond beet ROW. If a ti 


will top. 
@ The lower § hit of addres 173NNN must cqual 201 to puint te tae secon 
£83 thre E5*10 ax follow~. Si and 89 = “I” = “GN”. S83. So thea 55. 
The Tt 2S i connected to the wecund serial Line U nit. (SLU) on the 11 21. 
eure the <witche~ and jumper~ on the CPU module. (M7 133) ax alle - 
@ Set baud rate 2 te 9600 baud. Switch pack ELT; setting~ 51 thar So = 


@ wet the haud rate ~clection of transmit and receive of SLU 2 te haud rat 
and jumper- W L.WO.W 11. and 13 wut. 


@ Te di-able parity detection of SLU 2. remove jumper Wi. 
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This location contains the bit mask of the failing DZ11. This 16 bit ward allows the logging of up to 
16 DZ11's in error. If the error ix associated with a line number(s). the fine number(s) indicated 
in words 7 through 15. one word for each line. No line failures indicate a controller tance. 


WORD i. 


Hit maxk of line 0 failures. These bit positions correspond to the bit mask of the failing device in 
word 6. 


Bit mask of line 1 failures. These bit positions correspond to the bit mask of the failing device in 
word 6. 


Bit mask of line 2 failures. These bit positions correspond to the bit mask of the failing device in 
word 6. 


WORD 10 


Bit mask of line 3 failures. These bit positions correspond to the bit mask of the failing device in 
word 6. 


WORD LL 


Bit mask of line 4 failures. These hit positions correspond tu the bit mask of the failing device in 
word 6. 


WORD 12: 


Bit maxk of line 5 failures. These bit positions correspond to the bit mask of the failing device in 
word f. 


WORD 13: 


Bit mask of line 6 failures. These bit positions correspond to the bit maxk of the failing device in 
word 4. 


WORD 14: 


Bit —_ of line 7 failures. These bit positions correspond to the bit mask of the failing device in 
word 


WORD 15: 
Checksum of the last 11 words. This ix done a» a simple addition. No overflow is saved or added. 





Appendix G 


SGB Boot ROM installation for PDP-11/24 and 11 44. 


The following table calls out the socket location of the SOB and 1 10.50 tenet 
and the PDP-11 11. These ROMS MUST be installed in thee location for pr 


ce weasestocen sees CV EseoTTESersereseVEVseCsrAseCvegrcvUsqgiervcevenne* * 


UD 150 ROM NUMBER PDP-11 11 W709% Pi 
ecseoun paelieaesanrononinenstcrterarentaaersonererr seen tnnraee 
ee eee seweteteout ares = - eee setotesertea =x 
cesses pret “= neil maaan er 
sevens wn dalaahialals~ eaaaaaiatamtialt is 
peneunes ae " —iieisdeeemeabiads  aanieaiieaaiaa 
venvres Baas ainainren ett roaecomarnegennen nator ares ttre 


“ee 
eDESSSCSSESOSORSOOS SHE ROKESCEEOOSCHSCESHTSCSECHSCCECOCSSOFSVSCVSSSS CON 
. 
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APPENDIX A 


EVENT CODE DESCRIPTIONS / TEST DEFINITIONS °. 


Thi~ diagnostic package i» divided into subtests that exercise the various components of the system. 
In the event of a failure the last letter printed will indicate the test being performed when the fail- 
ure occurred. Thi~ supplies repair personnel with information corresponding to a Field Replaceable 
Unit. (FRU). 


Recause no characters are printed before the console interface internal 
are done, any console interface failure or internal register 


The characters “ZY XWV" are printed from the diagnostic ROMs. Before the TU58 is booted. the ROM 
portion of the diagnostic package checks at a minimum. the basic CPU instruction set and lower mem: 
ory. Control is transferred to the CPU diagnostic ROM to take advantage that testing and then control 
is returned to boot the TU5S8. The remainder of the ROM validates the load path from the TUS and the 
presence of a valid boot block in block zero on the tape cartridge. If a valid boot block is not found or 
no cartridge is present control is transferred to the boot ROM fur the first device. 


BOOT /POWER-UP. Internal regi-ter DATA PATH and CONSOLE INTERFACE tests. 


Z ROM sequence verification test. The ROMs for this diagnostic package must be installed in the Boot 
ROM sockets for devices 2. 3. and 1. 


NOTE 


The ROM diagnostics for the SGB system are stored on 
ROMs. These ROMs must be installed correctly for the diagnostics 


¥; Single operand instructions and condition code test. 
X, Control is tran-ferred to the PDP-1T Thor 11 24 CPU diagnostic ROM. This test» the basic instruc: 


tien «et and some of memory. The difference in the amount of memory tested is noted below. 


The PDP-11 24 diagnostic ROM tests all available memory and prints the memory size. (last address + 
% before returning to the SGB ROM. The PDP-11 tf only tests the lower S6KB of memory. The follow- 
ing is an example of the character print out fer a 11 *4 with 512 hk bytes of memory. 

ZY \O200O00OW VUTSROPON MLAJTNGFEDCE AB Indicates no errors on a 1) 21 system. 


ZY XWVE TSROPON MLAJTNIGFEDCE 8 B Indicating ne errors on this 11 11. 





pew 


Append: 


FOP-11 44 Diagnostic ROM Failures ; 
In the case of being hung on this character sith the CPU run licht on. thea? 


the exact nature of the failure to get to the indis idual (Vt heard in er 


procedure for halting the CPU te find the failing te-t in the CPU instruction 


1) 


2) 


3) 


Place the DC OFF LOCAL LOCAL DIS BLE STANDBY ~siteh in th 


Type a control P. CP) to get the console prompt: 
CONSOLE 


Type a Hl followed bs a carriage return to halt the CPU. The fellow ing: 
terminal: 
CONSOLE 
ol 
17722005 WONAN 
Where ANN compri-e~ the failing addres of the text. 


The following table fixt~ the test number. failing addre~ factor. \N\ anc 
PDI 1CPt. 


TEST# ADDRESS TEST DESCRIPTION 

01 7% Branch alway>. 

2 106 CLR mode 0. BMI. BV. BHI. BLT. BLO. 
a3 122 DEC mode 6. BPI. BEQ. BOE. BLE. 

1 131 ROR mode 6. BVC. BHIS. BNE. 

a 132 Internal regi~ter and data path tent. 

om "2 ROL mode 0. BBC. BLT. 

wr 2%) ADD. INC. COM mode 0. BCS. BLE. 

th id 1) ROR. DEC. BIS. ADD mode 6. BLO. 

ti aD COM. BIC. made ©. BGT. BLE. 

12 wiz SW 18. CMP. BIT. and BNE. BGT. 

13 2 VON B. SOB. CLR. TST. and BPL. BNE 
3 312 BPL failed. 

3 Bat | SOR. CLK. or TST failed. 

it mat | ISK. RTS. IMP. 

i! 346 JSR failed. 

it 5 a stack failure. 

11 3h RTS failed. 

1! yeu RTE failed. 

it To IMP failed. 
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W, TUS hoot routine. This routine look» for a valid buot block on the TUS8 cartridge. First drive zero 
is tested then drive one. °. 


V, Indicates that « valid boot block ha» been loaded into memory. The ROM will now transfer control 
to that loaded program. The loaded program could be the remainder of the diagnostics or any other 
valid hoot such as \NDP+. | 


If TL 38 errors are encountered after the printing of the letter “U™ and before printing the letier “T™. 
control will be transferred to the first device boot ROM (normally the RA80 boot ROM). 


U, This letter indicates that the loaded boot program is running in memory and the TUS8 tape monitor 
ix in the process of loading the configuration tables off the tape into memory. 


T, Indicates configured system present and start of comprehensive CPU tests. 


S, Lower memory testing. These tests are performed on memory for which memory management is not 
required and with cache disabled. 


R, Cache testing. For PDP-11 24 or PDP-11 11 without Cache installed the Cache testing is skipped. 
but the letter ix printed. 


Q Memory management testing. This consists of dual addressing and register bit testing. 

P, Memory sizing testing. The amount of memory responding in the system is matched against the 
amount indicated in the configuration table. - 

In the case of only 2 hanks of memory in the configuration all the characters for memory testing will 

be printed to maintain the sequence. 

0: Testing first memory module. 

N, Testing secend memory module(if present). 

M, Testing third memory module(if present). 

Ls Testing fourth memors module(if present). 


K, UDASO controller testing. This test invokes the UDASO micrsrdiagnostics and verifies successful 
completion. 


J, RASO disk drive testing. This test invokes the RASO microdiagnostics and verifies successful 
completion. 


In the event of a RAO failure. the drive number is printed on the next line. The error indication is 


printed on the following line. The next example shows the indication of drive one causing a fatal error. 
ZYNWVUTSRQPONMLAJ 
1 (The "1" indicates the second drive.) 
ERKOR 


f. DU PTL device testing. Functional testing in Bitstuff mode unity. 





The following te~t~ will print the message “ERROK™ and thea halt. They te 
with cache off and then cache on. These tests exercise memory from Th te 2h 
procedure to find the failing area in the memory tet. 


1) Place the DC OFF LOCAL LOCAL DISABLE ST ASUBY ss iteh in the | 


2) Tspe a control P. CP) to get the console prompt, CONS LE 


3) Type a "EZ G7 followed by a carriage return to get the halt PC. The foth 
on the terminal: 
CONSOLE 
-~oh 7 & 
Liceaes DONNY 
Where VAN compri-e- the failing addres« of the test. 


The following table lists the te~t number. failing addre~~ factor. ANN and i 
POr-ii crt. 


TEST# ADDRESS TEST DESCRIPTION 

| KAA Te~t main memory from virtual Th t 21h“. 
_Ib ah Memory data error. 

a Be Tent VMemors data error. 

1h. RAN Tet main memory from virtual Th te 21h 

with cache enabled. 

16 G31 [bata error. 

um . &2 Cache did net reference the memory bit. 

1h Ch (ache parity error. 

1h 72 Trap te vector toccurred - chech stack 











BH. DUP11 Loophack testi: <. Through parameters entered during the configuration program Cable or 
Modem locphack testing can be selected. Hf neither were selected. thi. test will not be performed. 
hut the letter will til) be typed. . 

Local Vudem Loopback Testing: \ special cable ha» been installed 14 allow the DUPTI secondary 
transmit xignal to put the modem in local loop hack mode for cable and modem front end testing. 
Cable Loopback Texting: If Cable Louphack was selected. you must <upply a 1325 test connector to 


Ge DZ11 device testing. Cuntruller and single line errors are recorded on the TUS. 


if 2 DZ11 or DUPT fails. the texting continues. However. the fact that one or many of the devices 
have failed ix indicated on the con~wle terminal. The follow ‘ng indicates that the first DUPTI failed 
internal luvp texting but passed local modem loop hack testing. 

ZV XWNUTSRQPONMLAJI 

OUGFEDCBA B (The “0 indicates the first device } 

The aiwve condition would be printed if the DUPT! was set to a vector address other than what ¥a-~ 
~pecified in the confizurativn table. The neat example indicates a failure in the second DUPII on 
internal and local modem boop back. 

ZY XWVUTSRQPONMLAJI 

1 

1GFEDCBA B (The “1” indicates the second device.) 


The next example shows the printout that euuld occur if the first and third DZti were to fail. 


ZY XWVUTSRQPONMLAJING 

0 

2FEDCBA B 

(The "0" indicates the first device and the “2~ indicate~ the third device.) 


F, Line clock testing. This verifies that the clock is operational. 


Ey First device hoot ROM. CRC check. This test calculates the CRC on the first device hoot ROM and 
verifies that it matche~ the CRC stored in the ROM. 


Dy Diaznetic testing complete. 

C. Printed to maintain the ~equence of the alphabet. 

Be The Tl 58 monitor is in the process of writing the status table containing the te~t results onta tape. 
if any TUS error eecur~ control will be transferred to the first huot ROM and the rest of the char 
acters will not be printed. 


As Indicate the transfer of control to the first device boot ROM (normally the R.AR0 bout KOM). This 
will bring up the customer opersting system software. 


(~pace)*: This is the revision level of the diagnostic package. Refer to \ppendix D for the current revt- 
sion level and the change~ made to each revision. Appendix D al indicate- the method of 
serifying the revision bevel in the event the diagnustic does not complete. 


Append | 
PDP- 11 24 Diagnostic ROM Failures 


In the caxe of being hung on thi~ character with the CPU run licht on. the « 
mine the exect neture of the failure to get to the indisidual (11 hnard in 
procedure for halting the CPU to find the failing tet in the CPU in-tructi: 


1) Place the DC OFF LOCAL LOCAL Dis \BLE STANDBY ~sitch in| 


2) Type “BRE AK™ to get the con-ole prompt: - 


The PDP-11 21 for the S618 ~y tems is strapped to dixalkys the evecution oi) 
made. The execution of a halt instruction cau-e~ a trap to location it in m 
wets up the stack. (RG) and leration 10 tee point to boration 12 where 2 branci| 
the CPU halted the stack can be examined to determine the failure area. | 
tw get the failing “PC~. 
3) Tepe a 151 ~ followed bs a carriage retern te ert the halt PC. The fo! 
the 3 
178 165NNN 
Where XX\ comprises the failing addres« of the test. 











PPENDIX B 


CONFIGURATOR PROGRAM DIALOGUE _. 


The program will identify itself by printing “CDSP Configurator Program”. It will then load the ta 
bles required to run from the TUS8. The prugram will then print “Loading Table~™ befure accessing 
the TUS&. After the tables are loaded the configurator will ask questions about the system to be confi- 
gured. Anvwers are either “YES NO”. octal numbers. or selecting the default by just typing a car 
riage return “<CR>™. All inputs are terminated with a carriage return. “<CR>”. 


The DZ11 and DUPI1 device and vector addresses used in the prompts are calculated baxed on the 
number of devices. and according to the UNIBUS floating address and vector asignments. In the case 
of multiple devices. the address and vectors must he sequential. 


The following ix an example diakn. 


1). Root the RASO after running diagnostics? (Y /N.<CR>=Y) 
(Thi> question in conjunction with question 2 allows field service to continuously run diagnostics. 1 
“no” answer is For Field Service Use ONLY.) 


9). Boot the TUSS after running diagnostics? (¥/N,<CR>=¥) 


3). De you want to answer the configuration questions again ? (Y/N.<CR>=Y) 
(This allows the user to change the parameters of question 1 ur 2 for a system without 
reanswering all the questions) 


{). Enter CPU type. (11/441, 11/24=2, <CR>=11/ 44) 


=). Select memory type installed in each CPU backplane position for this PDP-11/44(or 11/24 ée 
pending on answer to 4) system configuration. 
A = MS11-MB 256KB ECC memory. Module: M8722-B? 

(MS11-LD, M7891-D? 256 KB parity memory if 11/24) 

B = MS11-PB, (1024KB) ECC memory. Module. M8743-B? 

C = No memory installed in this slot. 


CPU Backplane slot #09 (03 if 11/24) 

CPU Backplane slot #10 (04 if 11/24) 

CPU Backplane slot #11 (05 if 11/24) 

CPU Backplane slot #12 (06 if 11/24) , 

At least one memory type must have been selected or the user will he asked the question again. 








&). Is there a UDASO on the target system? (Y/N. <CR>=Y) 
(If the answer te this questiun is “N” the next 3 questions are skipped.) 


7). Eater the UDA5SO device address in octal. (<CR>=172150), 
8). Enter the UDASO vector address in octal. (<CR>=154) 


9). How many RAS0's cn the UDASO? (OCTAL, <CR>=1): 
(Two RAR s can be connected to one UDA) 


10). How many DUP11's on the target system? (OCTAL, <CR>=1): 
(Maximum of 16 allowed.) 





The follow ing table fint- the failing addres factor. (ANN) and toot de-crip 


diaumatic ROM. 
ADDRESS TEST DESCRIPTION 
-= This conor b comed by trapping to oration § at any time | 


first 1h of memors. The prexnram dues accesses to some of | 
thi~ time. 


A failure with either the have in-truction ~et or the Eis ii 
Hybrid or the CPU heard. (M715). 


Vemors ~ystem failure. First suxpect the memory then thi 
memory divide the contents of PURO (1772312) by 20 acta: 


\ data error hax occurred in the con~le SLI. 


Page 16 


11). Enter the first DUP11 device address in octal. (<CR> = 160050). 
(Addresse~ are ~equential.) “ee 


12). Enter the first DUP11 vector address in octal. (<CR>=310) 
(Vectors are ) 





individually selected to run the external loopback test. If 


13). Each DUP installed in the system can be 
the prompt positively.(“Y™), you will be prompted for which type 


for running the test is answered 
of external joopback. 
1 = Cable loopback. (H325 test connector). 
® = Modem Local Loopback. The special cable, 70-19903-25 must be installed from the DUP1i to 
modem to perfurm this type of testing. 





| 


Perform loopback testing for DUP11 @xx? (Y/N, <CR>=Y) 


14). How many DZ11's on the target system? (OCTAL, <CR>=3) 
(Maximum of 16 allowed.) 


13). Eater the first DZ11 device address in octal. (<CR>=160110) 
(Addresses are sequential.) 


16). Eater the first DZ11 vector address in octal. (<CR>=320) 
(Vectors are sequential.) 


After the above questions have been answered the program will print a confiuration table. 





For example. 


(nee next page) 













1 OPTION i BUS ADDRESS | VECTOR | 
[ SESE SSSSESSSSSSTSSSSSSHSETSSESSESSSSESSS®| 
! cCPu TYPE = 11/44 1 . 


—. 






owe eo ceweeeoeeee | 
LOOPBACK TEST | 


Number of RAGO‘’s - 1 

| ---- - = $= | ------------- 
i OPTION 1 CSR ADDRESS 
| eae en | -22---------- 
{ mS11-"B ! 172100 





i Emety Slot Number: 10 
| —<—- ee oe ee e - - |< -- - ee = - = 
i Empty Slot Nueber: 11 
| --- 2 ee | — 2 eee oe = 
t Emety Slot Number: i2 
| —— we = | m2 mem eo 


ww awe ee ee ee oe ee eee eS = 


en i el 
ee el 


To verify that the configuration ix correct. and write the file on the TUS8. answer the follow ing 


13). Is this configuration correct? (Y/N). 
(If the answer to thix question ix “N~ the program will clear the current configuration table and 
start all over with question number 1.) 


14). Write configuration on master tape in drive X? (Y/N). 
(Where “X™ ts equal to 6 or 1. If the answer to this question ix “Y~ the cunfiguration table is writ: 
ten to block 2 on the tape and wutput» continue at question number 2). Else. the next status note ix 
printed. NOTE: If the master tape ix configured. the program stops. (branch self) after printing 
“Operation Compicte™.) 


15). The Configurator Program was leaded off the Master tape in drive “X". Please verify that the 
Master tape is in that drive. Type a carriage return when ready: 
(This prompt ix uxed to notify the user that switching tapes during the configuration proces 
could cause the Master to he destroyed. If the tapes were swapped the confizurator program 
would destroy the Master and never notify the wer via an error. This would produce 2 uxclen 
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16). Leading Deta from Master tape for copy to drive X . 
(Indication to the uxer to account fur the access to the Master tape. 2\" ix equal to 0 or 1.) 


19). Load o write enabled cartridge into drive 1 and type a carriage return, <CR> when ready 


0). Copy tm process. 
(No prompt is required.) 


21) Operation complete. 
Operetinn ei required. If the master tape was cunfiqured. this bs the end of the operation, Pre 


gram will just execute a self branch.) 


2). De yeu want to make another tape’ (Y/N) 

pe Tae cameer to this question in “Y~ the next question bs printed. If the ancwer ls "N” the Di 

(it the ot point “Operation complete” and then execute 0 self branck. NOTE. Thin question will 
not be asked if o master tape was configured. 


73). Will the next tape have the table as the lest tape” (Y/N) 
(If the anewer is “Y prompt number 16 will be printed and continue for a» many duplicate tapes 
as desired. Uf the answer is “N™ the table will br cleared and the prowram will start 














CONFIGURATOR PROGRAM ERRORS . 


The fullowing ix a list of error~ printed ia rexpunse to improper wer Tesponsts uF hardvare failure-. 
The first lit ix the input or uperation errors that will loup on the question being asked until the input 
ix corrected. The error message printed is in “quotes” and the explanation of the error= are in 
(parenthesin). 


@ “Maximum sumber uf devices exceeded.” 
(1 or 2 for the number of RAROs or I to 20 uctal for the number of DZ11's or DUPIIs.) 


@ “Not an octal] number.“ 
(Number respon-e contained an § or a 9.) 


@ “Invalid Response” 
(Response doe» not mean anything. Le. numbers or punctuation in response to a yes oF fo 


question.) 


@ “No Defaults Allowed. Please input proper response.” 
(printed if a question that dues not have 2 default answer was not given an answer). 


@ “*°*Ne memory selected, Please select the correct amount of memory***" 
(This is typed if the user typed ‘C as memory choice for all four memory slots. At leant one mear 


ory slot must have memory.) 


@ “Invalid device address” 
(Device address typed in by the user war not within the valid octal range of 160000 to 177770.) 


@ “lnvalid vector address” 
(Vector addrex: typed in by the wer was not within the valid ortal range of 360 to 4«1.) 


© “Lead 0 WRITE enabled MASTER tape into drive X and type carriage return when ready:” 
(Thin messaxe is printed when the Master tape wan selected to he configured and the Master tape 
ha- been removed. ~\~ ix equal tu a 0 of a 1.) 


© “Load 2 write PROTECTED MASTER tape in drive X and type 0 carriage retarn when ready.” 
(Thi- is printed when a blank tape. is to be configured and the Master tape has been removed. “\” 
ix equal to a O or a 1.) 


© “Please type a “Y~ or “N™ followed by a carriage return” 
(Thi~ is printed if the fir~t character uf the response to a “yes”. “no”. or “carriage retare please” 
prompt wa» anything except a -¥~. “No. of a “car-iaxe return”. The prompt la»! printed will be 
reprinted after this me~waxc.) . 


@ “Cartridge write protected.“ 
(This error could occur for question 15 or 16. The cartridge hax a write protect ~witch to allow 
recording. Move the »witch in the direction of the arrow. If the switch ix mixxing. throw the car 


tridge away.) 


@ “No cartridge in drive X.“ 
(Where \ = Our 1. The program sill not continue until cartridge is installed. The laxt prompt 
will be re-prinicd.) 
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CONFIGURATOR FATAL ERRORS 


@ “Fatal TUS8 error” .. 
(Thix mexxane is printed if any error occur concerning the TUS after the initial check for tape 


and write protect. If a data check error occur~ this message is printed alter it. This ix a 
FATAL ERROR. Execution of the program stop~. 


@ “Dats check error on drive X™ 
(Where X = 0 or 1. Thix is a FATAL ERROR. This message indicates a data check error during 


read or write verify operation. Since the problem could be with the master. of the new tape. the 
user ix notified of the drive in error. After printing this mensave the Fatal TUS8 error ix printed 


and execution in stopped.) 


When the testing is completed. the last letter i printed. (~ A“) fullowed by a ~pace and then the revi 
sion level. The fullowing example shows this. 


ZYXWVUTSRQPONMLKJINGFEDCBA B 


The letter B in this case corresponds to the following number that i< uxed by S.D.C. for revision 
tracking. 


Media identifier = CASGBHO 


\ Previous revision of this test package ued aumber~ instead of ietters. It can be identified by the 


software ty ping: 
ZV XWVUTSRQPONMLAJINGFEDCBA 3 


The revision level of the SGB self text package can be verified without running the diagnostics. Thi> 
can be done by following the procedure for “Recunficuring \ Configured Tape™. After the configura 
tor program print~ “luading table» ...~. and after the tables arc loaded. the configurator will print the 
revision letter of that package. 





This program....{iex! continues) 





Page 21 





Append: fF 


POP 11 44 Switch Jumper Corhquration 
To select the PDP-11 11 to hoot. of power up. tw the secund device beotstrap ROW. with CVU diagme 
tics selected. the switches must be ~t on the CPU modules ax follow 
@ To enable power-on hoot. CPU control SI must be closed. (“on”). This switch ip lucated on the 
M70% module. 


@ Tw enable the internal huoting of the PDP-11 11. da» oppused to a M9312 of 9901) UBI xwiteh 
E282 must be cluncd. (“on”). Thi~ switch is located on the Mi0OR madulc. 


tw bout to the selected device ROM. (upper 3 digits of addres 


@ Tu enable the upper addre~ bit- 
«witch ix lucated on the M7098 module. 


TTIKXX) UBI «witch E281 must be open. (olf). Thix 


@ The lower 3 digits uf the bout addres. must be set to the second device ROM. The lower 3 digit» are 

201. The switch ~etting~ on the UB! E23 thre £28-10 are as follows. Si. and S9 = “ON” = “1°. S3. 

S35 thru S&. and S10 = “OFF” = “0” Thi vield~ « hewt addrexs of 773201. These switehen are br 
cated on the 47098 module. Con~ult ~heet K 1-11 of the M708" module in the customer print set for 
a table of switch setting». or PDP-11 11 system user cuide chapter 3. 
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The following is a lint of jumper and ~ itch configurations that are required for proper operation of 
the TUSS tape drive. The jumper and switch conficuration table~ are located on sheet A310 of the 
M7096 module in the customer print ~«t. . 


Jumper: 


@ W 3 installed. indicating that the TU 58 receiver error bits are enabled in the TUS receiver hulfer 
register. bit. 12-15. 


@ WV 1 installed. allows the reading of the receiver error hit-. car bit= 15.12 of the console terminal 
receiver buffer. 


@ W 10 installed. indicating that the TUSS transmitter status register break hit. (bit 0) is enabled to 
te ~et and cleared. 


@ W11 removed. indicating that the TU 3X parity detection and generation is disabled and the parity 
error bit will remain cleared. 


@ W12 and W13 removed. indicating that the character length for the Tl Sa is 8 hits. 
seitehe~: 


@ To wt the TUS® receiver ana transmitter speed to 9600 baud set the following switches: £7-1.3.1.6 
te “OFF” and -witche- £7-2.5 te “ON”. 


@ Set switch E7-7 to “OF F™ for 2 stup hits at 8 bit. character. 
@ To enable the internal decode af the TUSS address switch E791 must he “ON”. 


@ Tw set a TUS vector of 300 the following ~vitche~ are set. £79-3.6.7.8 to “OFF* and E7915 to 
“aN. 


@ Tw ~t a TUS addres of 776500 the following switches are st. £70-1.2.3.5.5 to “ON” and 
E70 1.6.5.9.10 te “OFF”. 
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POP 11 24 Switch Jumper Configuration. 


To select the PDP-11 21 te duct or power up to the second device bootstrap ROM with CPU diaxtentic- 
wlected. the jumper~ on the CPU module. (M7133) must he ~ct up a» follows 


@ Jumper W2 in. for boot on power up from power fail. 


@ Jumper W3 wut. dixallowing a halt instruction to be executed in kernal mode. If this jumper is left 
in and an error occurs in the CPt diagnostic ROM during testing. th CPU will halt and enter 
console ODT. 


@ Jumper W11 in. Boot addres on power up to 163000, Console ROM then reads s¥ itches on 1 nibu- 
Map medule indicating boot to second device. 


To lect the PDP-11 21 te -tart execution at the second huut device the ~witches on the t nibux Map 
Module. (M7131) must be sct up as follows 
@ Tw select the 11 21 te buot a devier. set SI ="OF F™ at location E58. 


@ Te ~elect the bat ROMS reaceble. set S2="ON" at location E5s. To allow proper operation of the 
S618 huet ROMS the boot ROM. must he readable. The SGB bust Rims perform a ROM sequence 
verification before tran-ferring control to the wecond buot ROW. If a time-wut occurs the testing 
will -top. 

@ The lower § bits of address 173NN\N must cqual 204 to point to the secund boot device. Set switches 
E583 thru E5610 as follows. Si and 89 = “1I" = ~QN", $3. S> thru SS. and S10 = “OF F™ = "@®. 

The Tt 3S is connected to the second serial Line t nit. (SLU) oan the 11 21. For proper operation confi: 
gure the <witehes and jumper~ on the CPU madule. (47153) as folle: -. 

@ wt aud rate 2 te 0 baud. Switch pach E13> settings: Si thur S3 = “OFE™. St = “CN”. 


@ et the baud rate selection of transmit and receive of SLU 2 to haud rate ® Jumper~ W 10.8 12 ia. 
and jumper- WELWOWIT. and W 3 cut. 


@ Te dixable parity detection of SLUZ. remove jumper Wi. 
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SGB Boot ROM installation for POP-11/24 and 11/44. m 


The follow ing table calls out the socket location of the SGB and UDASO boot ROMS for the PDP-11 21 
and the PDP-11 11. These ROM. MUST be installed in the~e location~ fur proper operation. 


D130 ROM NUMBER PDP-11 11 M7098 PDP-11 24M7131 
naan saree sacageessseeeesssssseennesisaceunsssczcnnacssnsnnnneresgastessset ttt 
waa acaeeeseeeace eerie ore ae 
mauedios ss mrecananneneenatunsnaecs aaacncay green nnbnertsasarasttgoazennecena se 
_—" STS SEE See - annie 
seuss e actagnacesseeonssccsssensnesssagsennnsscnonssenensssestessgesesensset 
vitonee sosarssasagaeceessssescnsssennnssssaassccnnssesenesssesttnapagcasseretet 


ae ed OS RS OS SHS SERS ADE SE CTREMEES MOCO RKS SO SaE.s CERES CIHRER MEMES LOSE TIES SSS 


* replaced by BA AHM 
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PDP-11 44 Diagnostic ROM Failures . 

In the case of being hung on this character with the CPU run light on. the @ PU can be halted to deter 
mine the exact nature of the failure to get to the individual (PU board in error. The following is the 
procedure for halting the CPU to find the failing test in the CPU instruction test-. 


1) Place the DC OFF LOCAL LOCAL DES ABLE STANDBY switch in the LOCAL position. 


9) Type a control P. CP) to get the consule prompt: 
CONSOLE 


3) Type a H followed by a carriage return to halt the CPU. The following will be displayed on the 
terminal: 
CONSOLE 
> 
Wi7a020 WOSNNN 
Where \NN comprises the failing address of the test. 


The following table list. the test number. failing address factor. XX\ and test description for the 
PDP-11 14 CPU. 


TEST# ADDRESS TEST DESCRIPTION 
0} 070 Branch always. 
2 1 CLR mode 0. BMI. BVS. BHI. BLT. BLOS. 
a I= DEC mode 0. BPL. BEQ. BGE. BLE. 
oO 1 ROR mode 6. BVC. BHIS. BNE. 
im 132 Internal regi~ter and data path test. 
m, 2 ROL mode 0. BBC. BLT. 
ur 2) ADD. INC. COM made 6. BCS. BLE. 
i” a ROR. DEC. BIS. ADD mode 0. BLO. 
li MN COM. BIC. mode @. BGT. BLE. 
we SW 1. CMP. BIT. and BNE. BGT. 
13 waz MOVE. SOB. CLR. TST. and BPL. BNE 
3 312 BIL failed. 
3 334 SOB. CLE. or TST failed. 
it 33 JSR. RTS. IMP. 
i! 346 ISK failed. 
it Ba stack failure. 
ii Wi RTS failed. 
11 1M) RTI failed. 


ii iM, IMP failed. 





itil, 





The following test. will print the message “ERROR® and then halt. They: tests are the memory test 
with cache off and then cache on. These tests exercise memory from Th te 22KAW. The following is the 
procedure te find the failing area in the memory tests. 


1) Place the DO OFF LOCAL LOCAL DISABLE STANDBY switeh in the LOCAL position. 


2) Ts pe a control PP) te get the console prompt: CONSOLE 


2) Tepe a “ET Go followed by a carriage return to get the halt PC. The following «ill be displayed 
on the terminal: 
CONSOLE 
ET G 
Peace WONNN 
Where \AN comprises the failing address of the test. 


The following table list. the tet number. failing address factor. ANN and test description for the 
Por it tert. 


TEST# ADDRESS TEST DESCRIPTION 

1% ANA Test main memory from virtual Th to 21h. 
Is ah Memory data error. 

A be er) Memors data error. 

1h NAN Test main memory from virtual Th to 21h 

with cache enabled. 

16 ad | Data error. 

1h fo2 Cache did not reference the memory hit. 

ar He Cache parity error. 


If rh Trap to vector toccurred - check stack for origin. 
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POP-11 24 Diagnostic ROM Failures 


In the case of being hung on thix character with the CPU run light on. the CPU can be halted to deter 
mine the exact nature of the failure to get to the individual (PU board in error. The following is the 
procedure for halting the CPU to find the failing te-t in the CPU instruction tests. 


1) Place the DC OFF LOCAL LOCAL Dis ABLE STANDBY «witch in the LOCAL position. 


2) Type “BRE \RK™ to get the console prompt. . 


The PDP-11 21 for the SGB systems is strapped to dixallow the execution of halt instraction- in hernal 
mode. The execution of a halt instruction cause~ a trap to location 10 in memory. The SOB huut ROM 
sets up the stack. (R6) and location 10 to point to location 12 where a branch ~clf vill be executed. With 
the CPU halted the stack can be etamined to determine the failure area. Use the following procedure 
tw get the failing “PC. 
3) Type a “171 * followed by a carriage return tv vet the halt PC. The following sill be di-plasedon 
the terminal: 
174 165NNN 
Where XX\ comprises the failing addres- of the test. 








The following table list- the failing addre~ 
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factor. (NNN) and test de~cription for the PDI 1 21cr 


diawnetic ROM. 


L\DDRESS 





TEST DESCRIPTION 


eeseteteoeeeweeoenueeoeenewee ea seer vvoeasvneeveov avn eeeoene 


This erroy ix caused by trapping to location | at any time prior te executing the memory test on the 
first 1K of memors. The prexram dors accesses to some of the memory management registers during 


thi~ time. 


\ failure with either the hase instruction set or the EES instruction set. First suspect the DCFIT-A 
Hvbrid or the CPU buard. (M7135). 


Memory system failure. First suspect the memory then the KTFI1I-\. To locate the failing hank of 
memors divide the contents of PARQ (1772312) by 200 octal then multiply by f. 


\ data error has occurred in the conwle SLU. 





